ABsTRAcr The long term results of mitral valve annuloplasty for pure mitral regurgitation are assessed. Thirty-three of the 100 patients (mean age 16 years) had acute rheumatic carditis at the time of operation. Three basic techniques were used: measured asymmetrical annuloplasty (Reed) in 37 patients, posterior plication annuloplasty in 56, Carpentier ring in seven. There were six early deaths, two of which were valve related. The mean follow up period for surviving patients was 4.8 (SD 1.2) years (range 3-9 years). Fourteen patients died late, all but one from valve related causes. Twenty-five had reoperation and all these had mitral valve replacement. The actuarial survival with initial repair was 56% at five years and 42% at eight years. Thirteen patients were lost to follow up. Of the remaining 42 patients, only 27 have an excellent or good clinical result. Eleven patients have only a satisfactory result, with a significant degree of residual or recurrent mitral regurgitation or disability or both. Possible causes of valve related failure were investigated; no significant difference was found between age groups or between acute and chronic cases. Poorer results, of statistical significance,-were observed in patients in functional class IV and in those whose operation was performed on an emergency basis. No difference could be found between the results of the three techniques of mitral valve annuloplasty used. This retrospective study indicates that conservative procedures which are limited to annular repair produce inferior results. Valvuloplasty has many theoretical advantages which need practical confirmation.
There is no ideal cardiac valve substitute. '-3 Although modem mechanical prostheses are durable and have excellent hydraulic function,46 they have a high incidence of thromboembolic complications, particularly in the absence of well controlled anticoagulation. '9 On the other hand, there is major concern about the durability of tissue valves, especially in children and adolescents,'0- '2 sure dropped less. The mean gradient across the mitral valve after repair was 3.7 (2.7) mm Hg (range 0-10 mm Hg). At operation the mitral valve annulus was found to be dilated in all patients, in 57 cases considerably so. The chordae tendineae were elongated in 69 patients and ruptured in six. The left atrium was dilated in 85 patients, considerably so in 36.
Standard cardiopulmonary bypass with moderate systemic hypothermia (25-30°C) was used in all patients. Early in the series one or more periods of ischaemic arrest (15 minutes aortic cross clamp followed by three minutes of coronary perfusion) were used. More recently myocardial protection was achieved with cold, asanguinous potassium cardioplegic solution (potassium 30 mmol(mEq)/l). The method of mitral valve annuloplasty varied: the Reed measured asymmetric annuloplasty'9 was used almost exclusively in our first 37 patients, while a posterior plication annuloplasty (modified from that of Burr Provided that the process is not reactivated the repair can be durable.
There was a significant difference between the results of emergency and of elective operations and between the results in functional classes II and III and in class IV. This is hardly surprising since most of the patients in the emergency and class IV groups were desperately ill, often with very poor myocardial function. In these cases the best possibility of survival rests on perfect haemodynamics and absolute competence of the mitral valve. In these patients therefore we now invariably replace the valve.
Initially the technique preferred was Reed' s measured asymmetrical annuloplasty. '9 While the initial functional result was satisfactory the poor late results were soon apparent. We considered that failure occurred because the posterior annulus was partially unprotected, with continued rheumatic activity causing further dilatation. Consequently that technique was abandoned in favour of a posterior plication of the annulus, modified from the technique described by Burr et 30 The ring also has the advantage of correcting annular deformity. It does not, however, correct abnormalities in other components of the mitral valve apparatus. When these predominate implantation of the ring alone fails to produce a-durable repair.
In this series there was a low incidence of thromboembolism. An embolic rate of less than one episode per 100 patient years compares favourably with the rates of other authors25 26 and is only slightly higher than the 0.4% reported by Reed et al. 24 To the best of our knowledge, haemolysis related to mitral valve annuloplasty has not been previously reported. In our series, it was an important cause of morbidity (five cases). In three patients haemolysis subsided in three months at most, but required repeated blood transfusions. In the other two cases haemolysis required reoperation. In both these cases partial disruption of the repair was found.
The long term clinical condition of survivors remains uncertain. At five years only 35% of our patients had normal or near normal mitral valve function. At eight years the figure had dropped to 27%. It has long been claimed that residual regurgitation is progressive and of poor prognostic significance ("regurgitation begets regurgitation"31). This is especially true when there is reactivation or continued rheumatic activity. In the past three years 20 of the 28 patients initially classified as "satisfactory" have either died or had reoperation. We presume that the remainder will follow suit.
Why should mitral valve annuloplasty have such a high failure rate in underdeveloped populations? Certainly failure to take prophylactic penicillin must contribute, but it cannot be the only factor.
Carpentier32 has emphasised that rheumatic carditis invariably affects all the components of the mitral valve apparatus-namely, the annulus, leaflets, papillary muscles, and chordae tendineae. Correction of only one abnormal component-for example, the annulus-results in an incomplete repair21 30 and therefore is doomed to failure.
Moreover, the annulus is not only dilated but also frequently deformed. Conventional suture annuloplasties do not correct this abnormality.
Our awareness of these facts increased pari passu with our disappointment in the results of mitral valve annuloplasty. Consequently, we have adopted Carpentier's approach of a complete valvuloplasty and abandoned conventional annuloplasty techniques. The early results of mitral valvuloplasty are encouraging and are the subject of another report. 33 We thank Mrs Marsha Krengel for her assistance with the typing and revision of the manuscript.
